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Abstract of JP2001 1 5661 8 

PROBLEM TO BE SOLVED: To realize a slew 
rate controller that is hardly susceptible to the 
effect of noise and stabilizes the slew rate. 
SOLUTION: An AND circuit 322 ANDs a pulse 
signal from a pulse generating circuit 320 and 
a clock signal from a PLL circuit 321 and 
provides an output of an AND signal, and a 
frequency divider circuit 323 receives the AND 
signal and generates frequency divider circuit 
output signals with different frequencies. 
Exclusive OR circuits 324-326 generate 
control signals from the frequency divider 
circuit output signals and a data signal 
Furthermore, an impedance control circuit 20 
generates a control signal. The various control 
signals are used to control output buffers 1-13. 
The outputs from the control output buffers 1- 
1 3 are given to an output terminal 1 5 and to a 
termination resistor 16. A termination voltage 
17 is applied to a termination resistor 16. 
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*uy>7m*%*frm\^ wi*«o»«i:**i©»wihiis 
mssai^s^srig^-rs^iiissi;, ^-^fi^fciiusB 

1 ©»JW(g^fc UT{±5^fS^ 1 ©Wffe^liSWIUSS 

m 2 ©ftffeWMiafniaBstx saE^-^a bu§3S! 3 
(D^mm^mtjm^iKDmm&ommm^mi^ s§3© 

sB^-^m^rotts^fc-e©^, fcsoii, [d— j u 

fsm-fh^i >tr— ^>^n> hD— ;H5]S§i;, 

OUJ^77rt tf— 7"> >S© b^>^X* 

:/> >S© h^l/S^^TMftSSix, §31318 3© 

m3<Dmt}^^y r t, 3t— t"> Ku-r >m© \-=7^v 

'<'>77t, BUl3*l©tB7J^*^7 7', BUSBIS 2 ©i±5*J 

-^>^iasffl{±i^^-^7 5'© Ku-f xi^taufc-r* 

[»#«2] iiy§3^-*{I^©:£*>±a s 'K iJct^i:*. 
T#t>£f&tUU BUIB7X-T Xo v5>)l—7m&fr<b<D 

£#JD U jg%ft«Z>R&£ffligB£ 1 ©^UlSStti^if 

mJgB»2©^Jg][plS§{±!*<l^. *J:VB!i8BSB3©» 
J«llHlBHJl*fll9*«^f *Sli83«"«lHlB4:, *MirZ>z 
£ ZttGHt-tZffi&m l IB«©x;u- u- h a > h □- 

CW*xg3] mjiB^-^ff^A^U itulB^JSIlElSgrfr 
^©s1jlBSIl©^JlI[HlSgtB^{t^, Sul3^ 2 od^^)[hJSS 

^•fgJDSSai^ff^ilWflNfe^lraiiffi^^BKb. gu33$ 1 



©MWi^i: UTtB^-rSmiaB^ 1 ©J#ffe$JH3I8][!88 
iis BulBii®^^* i e>©BU§B7 :r -^fI^-i:HulB^2©^ 

«@Biii*ii9i:©»flh«iiia*a&^j«u» §B2©$ijffli 

B3«JE JR^* 1 6 ©bu§B^-^ ft^ t gulB$ 3 ©#J1[US& 

&Mm^ t ommwmmw ^wm. u m 3 ©f&jwt^ 1 

UTai^^?.BulB^3©^fte^ilSfaiH]SSi:. £Wf5 

[W5RJB4] b5IB^ 1 ©ftJWf^ miiB£2<Z)fMW3 
^> *JJ:vaiIg3»3©(H»«^i:lRiaB5-B-T, 1013^4 

tr - tr > x n > h d - ) i m SS £ * -T £ - i: £ £ ~T 2> 
mmM 3 13«c©^ >»u— u — h3> b d -;^i„ 

*fflL i5s3^2©tB*^-v7T©W >t— ^>Xffl[, * 

IB^l©tJi±(M-.y7r©i' >f-^>^fi, miIB^2© 

Ui*"^?©^ >tr-y>^fi, ^^^13^3©^ 

1>"hu13^ 3fflHii3^'y770'f> tr— y>^ffi©^-fiR'T 

> tr — V > X a, m8BSS 1 ©{±5 ^ v 7 r © -r > tr- 
>^(fi, *<ty c mJl3»3©tti^^*->'7 7'©')' >t-^> 
*fi©-&fiH >f-^*>x{fi, BUi3*3©(±J*^f 7 7 

©Y >f-y>^ffi, h5I3^ i©tB73^>y7r©-f >ir 
-^*>^ffi> *<tt>*mjl3^2©tB7J>' i ;->7r©-f >tr- 
y>^ffl©^fiE^ >tr-^>^(I> 3513^2©*^^*^ 

7 7©i' >tr— ^>^fi, mjgB^ i©i±S7jM\y7 7©>r 

> tr-^ > ^ « ©JIB tc AT-fe S «fc d 4cfll ^ W-T 5 c: i: 4 
W« £ -T 4 13«© ^-v-h3>bD-;i/g 

So 

[«3<ii6] Bul3^;P^.^g^[5]Sg, BU§37i>f 

tft-rmih. mzmm^mih. huIB^ji(e1ss. h5I3^ 

1 ©}#ffeW!BSWIllEg, mJS3» 2 ©l#ffel*JSifcl!fO[HE& > 
^'iU-'misB^ 3 ©WftilWIraSlOlnlS&S: 1 f- v VxmtiLir 
5 d Zlft&m 3, *fct±»*«4. *fctt 

tl§Bj3©i?iM>feUiB^] 
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jgfc-f >£-y>Xfc#o&©£ffl^3c:i:#g£ L 

[0 0 0 3] tC5*\ LS I©§?iIfc£6o#-$\ i& 
IS, *««£EKflslcJ:-3T, ttiftf > e-y >xfcfc<i>-r 

[0 0 0 4] Z(DtzV>, LS IrtSSfcBHBWM >tT-*' 
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6Srr3fctb*Mv7r*a65»Jt:g5ttL/, ^©l><oA> 
[0 0 0 5] r x;u— b— H n > h □— ;uj ^nf' 

[0 0 0 6] -flsetKcxn— L--hn> ho- ;Ki, m 

tit % y ? 7<Dmfe®(D\t>m^&nt> T-*a l 

©x^-u-h£-£K&oci:#£li,v>. 
[0 0 0 7] it, GTL&if©;*— X> h'U-f 
X©/sxff£ST% x;u— u— h n > h d— ;i/$r^JELfc 

^ !ii;fr/W7 7©^ >b'— y>xtcftx#LT, x;u— 

[0 0 0 8] X> PH^-f XCD-'^T-ii, m*x 
ff^«ri£^TIfSB#tt, fcB2> h^>yx*#;fr>L, £H 

e-SM^^ItjitfC^T-Xl- >>^>^t-S* 5 . \&13 4> 
f-^>X*i|Si<^, *»&5IS&trffe;&t»HSnfc 

*»» v£*»T* J !3X;u-b- htt?<&«. 
[0 0 0 9] jS»tC^Xff^0D5:*,±AS>)B#lCtt > tti^Y 

>f-^>7#ioi^i:a, sag s § i * ihtsmti 

Ofe»{Cji*)±AS»3X;U— L — h#3S< & oT Li 3. 
[0 0 10] ttxtl r #W¥ 11-17516 9& 
ffij §2«c©tt(*i(i, &*»'W7r©}|&t£x£-f -set 

[ 00 1 1 ] 

-17 5 1 6^£Wj I3«©tt«5t±, X;U-b-h£T 

i7Tusfc»tc» y * x©«« -5 
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[0 0 13] 

[SffiS»*-TSfc«>©^®!] #&B.ECDteiGr,X;i/-L 
<i Xd WU— X0S5i:, £j§3:7 ^-f Xd >y X® 

j»*»e>©ga33i^D y-j»e^&«-HL, J3i&&©gfc?>& 

1 ©#JI0[E]S§W*/fI^> *2©#ffllslB&til*rtS9, 

vm^tmzm i ©#ra@*§tU£{i^i:©«MfeffjiiJi?o 

ttaftllHllSfcx Bul37 i -^fi^i:BUS3^2©^ll8Sai 

tim^tvmimmmm&ttmL, s6 2©fw»«**:L 

l, m3<Dfflwm*5£L-c!hti+zm3<Dmm)mmm 
tass^ figB7-'-^{i^©m^&^©ii> fesv^tts 

J J3-J b^©fi^£g§4©3iijWl^ LTtB^-rs 

SB* 1 (Offlfflm^Z?- H*?C A* L, V-XJjg^ £ 
l©tiS7jM>y 7 rt, ^-7>FM>IC 
h7> -^7 * T?*fiRS*u huIB^ 2 ©SiJSPfS^Sy- h 
Jg^CCA^L, V-XJ« : F&fi8»1-4SB2©m*-'W7 
7t, *— X>KU-f >M©h7>->-X*T-«fiS;:S*U 

3 (DUmn^ZV- hiS^tC A*i L, V-XSg^ 
S«Hfr4MS3©Ui*/«v7Ti:, ^--X>HUY>S 
Oh5>^^T-ifiE?h, mJl5^4©$iJgNl{I^&^- 

88fifflm*^y7rt, HuiBft 1 ©tB^^ - >y 7 milB 
12(0111^77, SuiB^3©ai*^v 7 7, feJ:V 

Buie-r >t-^>xsasfflttj^^^7T© Hu-f >ig^ 
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Srt^iHL, BuS37i-f Xd •yd7^-X@8S*»e©Huiei' 

fSMt^/^^^SiSSt, fil37aH , XD-V^>'U 
-X0ifS*>e©Bni3^D >y ?m^£. HUl3/^UX^lHl 

8S*»e> ©iu 13/ ^UXfl^ t ©li^ttfi^ $:^B£-r S liS 

L, /i]^©P^5BM§3^ 1 ©^®8SttS7j{f 1513 
^2©7>/i)lp]S§tB^m^-v *5«tVBH8a*3©^fflEl»ltl 
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mmits gII3S§2©7;i>-b- h3> hP-AMT6 

sag i (D&mm&mtim^ mtzm 2 ©^juagsttj^ff 

*$J;V*3©»JSIiaiSai*e9i:H)H*-a-Sfc«) 

m&tetim^tvmmmmm&i'ftfii,, nfj8asei©»j 
wm^t it thtj-t^mii^ 1 ©wfl&tfjitJifflisissi^ 

ssa^/ft ^tnmmmmftitftm. u * 2 ©$ij®<i^ 

fcUTffi^5iri§35f!2©^i$ttSWl§]S§^ Huie® 

tb*1-*«il3»3 0*ffefl«Iiaa«IlilBSi:s £^5. 
[0 0 16] *^W©^4C^^-l/-h3>hD-^ 

^t, itij§3S§ 1 ©$«<! ^, 838336 2 ©»JfflHS9, 

vueifi 3 ©sjana^ tpiw$#T, fiie^ 4 ©$ijmi 

^&tB^jt-?.fc«)©ii5i[H]SS&(lx.fcBtIie^ >f-^-> 
7a> hD-;H5|g&££-r Sdi:^Sli:-rsW5R«3 
I3*s©7>;)/— U— hn> [-o-;i,8l„ 

[0 0 17] #3P.S©3B5©7n'— U— h3> hD- ;U 

iu§3g? ioai^^y7TO-f > e— y>7fi, iu 

§3^2©£ii;£lA\y7 7©f >t — 7*>7fl, iriXXfmEi 

m3(Dmt]^^yr(D^ >v—y>ximK mzm 1 © 

7 7<D-1 >e-**>7tt. ^3J;t>"Bul3^3©tB7jM-^7 
r©^ > t:— y>7fi6©£t!H >f— y>7fi, fiiiafS 
2©tH2;^y 77ffl-f >t— yv^fifi, *3it>'Bul3^3 
©tilTVW^r©^ >t:— ^>^(B©^-f 
7{B, HuKSlwiJtlTjM'v^r©^ >tr— ^>^fi> £ 
t>- iiu 13* 3 ©{±i 73 y 7 7 © -f > f — 7* > 7f6©-&Edc, 

7'>7{g, mls3» l©i±J73M*-y7 7'©'f >£— y>7 
ft, *i«fctfii5K* 2 ©may* * 7 r©-f >tr-**>7ffi 
©&fiJH >t-y>^fi> fia3*2©tB73^-^7r©-f 

> 7<fi©Jig tc AT- £ 5 <fc ? &{I £ W T 5 C i: £15* 4: 1" 
•519*11 4 IBM© 7 hrj> ho-^gl. 
[0 0 18] ^m<Dm6co^>v—V- hD— ;u 
£?gfci\ ii5I335 3, h5«33S4, £fcfcfciu§3lg 5©7;b- 

(15237^^ 7d u^;u-7|p]g&, huI3IbS«I1SS> 
fil3^ffil(HlSS, Hfi«a* 1 ©#flbWttafPlHlB&, ii5K*2 

[0 0 19] 

TiaffiSr#flaLTB«BK:BiW1-4. El 1 tt, *««§©£ 



fifi©ff^£^7*D -y 7if*5. HI 1 £#a=i-f 2>fc., 
#&H.8©llflE©>f^«±> *nZ> * ^4^* a -r<n><< V 

tf-y >7vja©^ ^S40©h^>-77yT- 3?p5i±J-?>^-- 
jy7_r_l_K ttiTVW 77 1 2, tHTj/W^T 1 3, _ 
>br-^->7^6fflttl73^'-.v- 7^ 1 a**? l 5 
i:, -< >t-y>7«3> ha— ;Kg)gS2 0t, ttiTj/W 
771 1 ~tB73^- 7 r 1 3©y-hA73fI^$r$'JfflI-r 
57;u-U-hn> |-d-;Hs]E§3 0 £ ft 

o 

[0 0 2 0] ttl^'^r 1 ItfM >tT— ^>^«[R ^ 
K 1B^^77 1 2£W >f-^>^flR 2, di*^ 

y77l 1 £:> liitl^y7T 1 2 \h±i^v7 7 1 3 
©JUT-feS (R1>R2>R3) 0 <>t-^> 
XHffifBiil^y 7r 1 4<ZM >£-* r >*fifiR4B;, y 

[0 0 2 1 ] bD- ;1/[h1SS3 Ott, 5 s 

-^a*»3 o i ^-^^^^3 o 2 i:, mm 

{S-s§£B;*J*S^3 1 1 $Wff ^ttl^S^ 3 1 2 fc, m 
mm^&fJ^Z 1 3 fc, ^;i/^«SI385 3 2 0 7 
x^Xp y mS§T-fe^P L L11SS3 2 1 i:. Ira 
*i«[H]S§3 2 2 ^ dflHIlSS3 2 3 }*{&WlraSffiti] 

0S&3 2 6 lSi?3 2 7 fc^efltfiKStlS. 
[0 0 2 2] j#flbft»]l¥n[§]R3 2 4 t, ^f&^liSfP 
H1SS3 2 5 SNfe^3!raSfa[plS&3 2 6cotH^(±, 

*JjHHS^a**?3 1 1 i:, ^ff^Ui^iS^ 3 
1 2i:, MWfi^di^^3 1 3 tizmmztiZo 

[0 0 2 3] &t>^v7 7 1 l^ffl*^y77 13,^ 

6tctt, MtEi 7 tf ens. 

[0 0 2 4] ^ fc, ttitt ^yy-r i i — tti^jy7T L 

^ti^n, ±2EF Y^x ^ y ^ P^AP- ^ o 
77 I l l 3s > t:— ^'>xi@Sfflttl 

*5g^3 1 lCDtb*. sjjwe^a^iB^a i 2<£hB±K 

[0 0 2 5 ] ttc, U*;W77 1 l-ai*A-^77 1 
3, >f >t-ry^M^JA'^7 7 1 4®Kl/^ > 

(HlSS 2 Ooo^±i. IWWW^a**^ 3 1 l<£>tfc*s »JW 

ft-^i±i^iST3 1 2<D&jj, umm^iim^z 1 3© 
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£B*)# r D -j COBS, !&mW.E. 1 7tDi^JSffimi 6£Yh 
[0 0 2 6] LfcA'oT, fU^j^ 1 5{C*J(ti>mEb 

±X <DVtm£. £ o X $ ia £ c 
[0 0 2 7] ytjMM@SS3 2 0lt ^-^ATjJsH^ 
3 0 1 <b(D^-t> m^OliL'b ±.ft L $.tzk£u.%Tb> 

;i^©tltt, PLLHSS3 2 l©#Jl(o]S&tii;b©4JlW 

[0 0 2 8] PLLHSS3 2 l(i, g^BtjtC, 

[0 0 2 9] mmm®3&3 2 2(i, ^;u*#6£[5]S§3 2 
OCDliititP 2 l©f±173i:©SiSWf^S:^ 

[0 0 3 0] #JI][5]S&3 2 311 mmm®ffi3 2 2*>£ 
©iPM«{I^£A±rU ^©£ £©#JHmS§tti;>3{i^ 

(f ) , r /N ^ . d-j <Dm%n&tf i / 2 (Dfrm®3§th 

tim^ if/2) . isitJf, • d-j ©m^As 

l/4»^[HS&tti7jft^ (f/4) ^fU±;^Sc 

[0031] mifctftmmmms&z 2 At, mm^mmm 
mm 3 25t, mmmffimm®&3 2 6d ^-^a^ 
bs^3 0 1 frCz&T—zmmL. -en-en, ^(asstti 

^fa^f (f ) , ra»»#l/2©#ffl[5]ISffi2Hg9 (f 
/2) % ffi|*S#l/4©#J«llg&ai;bfa^ (f/4) 

^> o 

[0 0 3 2] 3 2 7(1 7-'-* ATjiHI^ 3 0 1 

i?*><D : r—9mttfrm® i &z 2 3(Dtatitmm^^i 

fctoCciSiTen&o 

[0 0 3 3] -y >£— y>^3 > h- o-;n°|gS2 on 
-y >e— yv^asEJi? 2 o i a»e>©«»s- 



?2 o i »g>cpiiaBfa^A s r ^-Yj ga^tfj 
^s-egnsttu^u -y >f-y>^§§^?2 o f» 

3Hft[5]S§3 2 4t, $fl&ftii&31falI]S&3 2 5 SMfeW 



[0 0 3 5] ^-^A^JS^S 0 1 <D?-*m^tK 
rp-j (E12 T 0) /t;u^^^[Ugg3 2 0 

©mao/W** 5 — £l$Htti:&2FfiS (02T1O~0 
3T47) . *ts tta*lal8S 3 2 2 , ^;i>*$g£ifll 
SS3 2 0 ©itST}©'^^ fcPL L0SS3 2 1 ©&#©? 

*§©j£ff*li. ^Ds^fcHSfftft, r^-Y.-o 
-jSr^Uig-T (0 2, H3T12, T17, T22, 
T 2 7, T 3 2, T 3 7, T 4 2, T47)„ 

[0036] mz. &m®$&3 2 3tt, mmm®&3 2 
2oiht>-iy>z>ft-m®$8iiit)m^ (f ) > 
<D^m®^ihttm^ Xf/2) , mm&L&i / 4<Dftm 
®m&±>m ! % (f/4) sf^BRi, tB^-rsc 

[0 0 3 7] «Sisrp3 2 7©ttl^{i, :r-*{f*t£A 

*u mmz-zxtati-rz (02 t 1 3x- r n — j k& 

3) o 

[0 0 3 8] »«EIKta*e^ (f ) ^ »ffl08&Hi*e 

*t (f /2) , frmm®!\&t>m^ (f/4) # r 0 -j 

©te (I2T13) ST-ti, Bis*? 3 2 7©ffifc 

*\ mmfi}wmm®%&3 2 4, j#ffe$j 

lra?l*a[D]SS3 2 5, fc«ktflilMt!lfl«Js§SW|5]E&3 2 6*>?> 
©f&japfa^d r 'Wj T-ifcS (02 T 1 4$f) o £ 

fc, ^JuiHissjis^fi^ (f ) s ftm®$&&t>m*% (f/ 

2) , ^HSSttS^fl^ (f/4) ifi Tm-Yj (c&Si: 

(132 t 1 3) , mmmi-3 2 7©tn** s , r o-jt 
mwtamm®ffi3 2 4, ^flb^nftafpniis 3 2 

5, *5«tV»(fefl9l8l31«lg|K3 2 6 A^©$iJ»fI^(is 
-^{±0 Ox-f j T-fcS (El 2 T 1 4 ) . 
[0 0 3 9] -Y >f-^'>^3> hD— ;Hh]S§2 

oh:, Y>t-f>x«?2o lfr&.omfflrejy 

[0 0 4 0] IfctfoT, »ffe^IiSfaiHg§3 2 4, » 

ffe^issfi]!ass3 2 5, n£vmmx)Mamm®t&3 2 6 

rnYj T-fe0 (02T 1 4~T 1 9) , iHtlM^ 1 5 

©mnu^n^ mtj^'^yri i, ^^-^771 
2, tB^j/^v^r 1 3©M?"J-&iSi' >tr— ^>^t±> L 
1= (R1*R2*R3) / (R1*R2+R2*R3 
+ R3*R 1) lei O^^^n?) (H2T 1 5~T2 

0) o 

[0041] mz, ftm®&m,t)m^ (f ) * 5 r o-j 

IC^Si: (B2T18) , »ft!lfl*IiSrJiWll8S 3 2 4 . » 
(tiiat)6ra^fU[H]gg 3 2 5, *5«fctm<&G<J§|]lISl[Hll&3 2 6 

rnY jTfcD (I2T19~T24), ItJ^Sg? 1 5 

©ttmu-^^nix m*"f7 7 l l > ihtt^^yri 

2. ai^^--y7T 1 3<D$mi31#.4 >t— ^>^tt. L 
2= (R2*R3) / (R2+R3) «t •? 
(02 T 2 0~T 25). 
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[0 0 3 4] VZIZ, &f&W<OMffi.<DfcWi(DW)iWZ^>\.>X 

mffiz&w.Lx%iWi>&. ifv st*.±* s <?©ab^^o 
nTKwts, 02, i3it *&w<Dnm<Drtm<Du. 

*>±.1**)<Dmif£n-stS"i A^-^-hT-fcS. 02. 0 
3^#F,a-r-i)i:, P L LIslSS 3 2 1 (±> — ^©IH^T% 
r/x^ • p-j Zm^OM^tv v >?m^*lhtiir& (0 
2, 13T1 1, T16, T21, T26, T3 1, T 
36, T4K T46, T51)» 



(6) 



&M 2001-156618 



[o 0.4 2] &tc, ftm®mm±>m^ (f ) * 5 r ^ 

■4 j , #JH(h]SSW77<I^ (f /2) # r D -j cast 
(12T23) , Wl&^liSffillSS 3 2 4, Stfeftitfl 
WEES 3 2 5, *5«fcV8M&tfJlra3I?UISS§3 2 6*»<d©?&J 

fc»> (12T2 4~T2 9) , 111**? 1 5©«EEb^ 
;M£, UJA^f 77l 1, 7 1 2, ttJ^M'y 

77 1 3 ©&?"J^j5)U >tT-y>^{±> L3 = (R3* 
Rl) / (R3+R1) CiD^SnS (12T25 
~T 3 0) . 

[0 0 4 3] ifclC, ^)iI(p]£Sai7jfl^ (f ) # r D-j 
IC&2>£: (S2T28) , SMMjgwJl*a[5]SS3 2 4 , 1# 
ffe$J»S»lH]i&3 2 5, £ £tFgMb$)ltfI¥ai!& 3 2 6 

A>£)©$ij{iP{i^ii, ^n^n, r n -j , r 0 _j s 

Ovf j T-fe») (12T2 9 ~1 3 T 3 4 ) , UdT^iS? 
1 5 ©S1E U -~UK±, ttif}><y7 7'l 1, tB73^-^7T 
1 2. tH73^<v7Tl 3 ©Mjaj^-fiX-f >tr— 
L4=R3(Cj;f5)*^$^S (1 2 T 3 0 ~H 3 T 3 
5) o 

[0 0 4 4] &tc, ^JlHSStUTJff^ (f ) * 5 r ^ 
f j , »«EBai*e^ (f/2) *s r,^j , #^[1 
SStB73fi^ (f/4) ifi r D _j (CT&^i: (13T3 

3) , m<mmmm®$&3 2 4, j*fibw^si«jiiig&3 2 

5, *J:t>'»ffeWIwiiW(lS§3 2 6 A»e>CD&JMa-*§li> 
j eti j eti, r >Wj > i"n^j , r D _j x-fet) (13 
T 3 4~T 3 9), ttiTjiS^ 1 5<Z)«ffU^;Hi, tli73 
;^77l 1 , itST}'^ 7r 1 2, |±57jM-y7T 13© 
>t— r>Xl£, L5 = (R1*R2)/ 
(R1+R2) {C<t »3?&AE;*ft& (13T35~T4 
0) „ 

[0045] wz, ftmmmthtim^ (f ) # r o-j 
tc^e-si: (H3T3 8) , miwrnmrnms 3 2 4 , m 
immmm^m 3 2 5. *j:v»ffe8Uttswii!S3 2 6 

a»e>CDf&JfflHs^fc*> -fix-ttis r a-J , r 'Wj , 
Tn-j ffetJ (13T3 9~T4 4) , fcH.TJiffl^ 1 5 
©SliU^Mi, ttJ73^*'v7rl K SJA'<f 77l 
2, tiJ7J>W77 1 3©3£?iJ-&5SU >K-*r>XH:, L 
6 =R 2iC<t (13 T 4 0~T 4 5) . 

[0 0 4 6] fttc, ^(HlSStBTjff^ (f ) A 5 r ^ 
j , ^IslSSfJiTafs^ (f /2) # r D -j tcj&:^ i: 

(1 3 T 4 3 ) , mi&f®mmfflB\98 3 2 4, ftffeftlfrl 
*al§g&3 2 5, *sJ:V*ffe«JttaffiEI»3 2 6«>6CDiH 
IPSfli, ^ft^ft, r ; ^ Js r D -j , r D _j -r- 
& (13 T 4 4~T 4 9) , tBTjiSi? 1 5©.«EU^ 
;M±, tb7j/*s>:77 1 1, tB7jM--y7r 1 2, fcBTjMy 
77 1 3©&?iJ^fi£-r >£-*'>*li, L7 = R 1 

Oife^^n?. (03 T4 5~T50) . 

[0 0 4 7] ^-JHHSStB^fl^ (f ) * s r D _j 

(E13T4 8) , mibftmmmms 3 2 4 . # 

ftfefl«JiiSfO|pISS3 2 5. *j<tVJ*ft!lfl«)iwafailSS3 2 6 



r D -j ffc t) (1213 T 4 9~) , ItiJjtimT 1 5©«J£ 
iHtJ^^77 1 1, di73^'^7rl2, tt573 
M*77 1 3 ©JjefiJ^rEK-f L 8 = 8KBS 

*KJ: ft £ (13T5 0-) . 

[0048] L1<L2<L3<L4<L5<L6<L 
7 tfcixfcofw, >t:— *">*<»R 1, R2, R3# 
t£;t£ft, £il7j*iB? 1 5©i£ff£l£12, i3Cfvt«t3 
(1212, 13<Dl^T-^t) . 

[0049] ii%rt^(Dmmc-o\^xm.mi- 

04, 1511 ^^©^©^©iE^T* 5 ?)© 
HIS^-fAft-htfel., 04, 0 5£#RS-r 
Si:, P LL0SS3 2 Hi, — Se©]11WT-, O^ 1 • D 

11, T16, T21, T26, T31, T36, T4 
l,T46,T51)o 

[0 0 5 0] 7—9\tim=£Z 0 1 (DT-fm^bK 
r/N-fj lztji& (H4T0) i:, M;i7,Mlal!l3 2 0 
<D&1i<D>l)VXi} t -J&%fflliift£1XZ (H4T10~12 

5T4 7) . mmm®2& 3 2 2 /^i^^^ta 

SS3 2 0©ttl±;©>'VUXi:P L L0SS3 2 l©tH7a©7 

o v^e^tcDitaisfg^fe^*, mars. liswi 

-j (1214, B5T12, T17, T22, 

T27, T32, T37, T42, T47)» 
[0 0 5 1 ] ^g)E&3 2 3(i, Ii3S«HSS3 2 

2©fcB7j*>e,^IUSStB73fl^ (f ) s Ml^* s l/2 
©^0ESf±177fl^ (f/2) , JiIiSiS(* 5 l/4©^Jl 

diiE§tB73fi^ (f/4) sms, i±i7a-rs„ 

[0 0 5 2] «i£^^3 2 7©tB73tt, t-'-^<I^S:A 
73 U iiii$-y-Tai73-ri) (14T 1 3t J 
S) = 

[0053] ^niHii^aiTjfi^ (f ) , ftmm&UAijm 

^ (f/2) , ^jH(HlSSatJ73(I^ (f/4) # Td-j 
.©B#.-s (14 T 1 3) £T-fcfc, ilJ£*?3 2 7©tU7a 
tK r D-j ffe*3, ^ffe^IiilfalHlSS 3 2 4, gMfelSj 

njifai£iss3 2 5, &&vmm&]ffimm®B&3 2 6*^ 

©$|J»{S^H:, ""n-j Tf*S (14 T 1 4 ST) o S 
fe, ^•JHIlSStB77fi^ (f ) , ^@S§fcb73{l^ (f/ 
2) , ^JBIiBtB^ffi* (f/4) # r M ^j t:%l.fc 

(14 T 1 3) , 2 7©tli73* s , ^jf 

fe!3, l#{fe^iilSifalHlES3 2 4, ^ffllWIISffiilSS 3 2 
5, ;fcJ:VJ#flbWi63*niHH»3 2 6*»&0*J»fS*tt. 
•f>{it) ro— j "CfeS (14 T 1 4) „ 

[0 0 5 4] Sfc. -f >t-y>^3> hD-;HHSS2 
0(i, -f >f-^>7,i@S«^ 2 0 l*^©l@fiff*A s 

ro-j T-fc!?, itJTJO^JWfi^ttv r o-j ©**t- 
(0 4©|Sfif5 1 >t) . 

[0 0 5 5] U;tfoT, »(b^K9fallEg 3 2 4, ft 
(&^)iiSfa[ilS§3 2 5, *J:V*flW?jliafPEIE&3 2 6 



(7) 2 0 0 1 - 1 5 6 6 1 8 



r P-j T-fet) (0 4T14~T19)s fcB*jSg^ 1 5 
(Otau^Mi, [tiA^777l Is [BA^^77l 
2, £B?VW77 1 3CDJfe?U^EE'f >tf— ^>^tt, L 
8 = jR|R*fcJ:!>*«;*n3 (04 T 1 5~T2 0) „ 

[0 0 5 6 J ft.Cs ^JlllElSStB^fl^ ( f ) A 5 r D-j 
tftifc (H4T18) , «fb*)tt3!fQlsl&3 2 4, i 
MilfPiK3 2 5, ^3«tt>'l*f1iiWIiSfi][HlSS3 2 6 

ro-jffe") (0 4T 1 9~T 2 4) , 5 
©SEb^Mis \&h>1vV-7\ Is tB*J>'W7 7l 
2s tB?VW7 7 1 3©MJ«J£j5£-r >hT— ^>*«U L 
7 =R Hc<fc Oft^ilS (1214 T 2 0~T 2 5) . 

[0 0 5 7] mz, »ffl@BUl*«9 ( f ) * s r ,x 
-Tj s fl-JSIie&iB^fs^ (f /2) A' r D _j tc&£>i: 

(14T2 3) s mimffimm®s&3 2 4s ftfbftwi 

fO[51S§3 2 5 s 43J:V»flb«JlftafPEIIS3 2 6fre>G>m 
Il^tt, ^en-ens rn-j s r/W j s r o-j T- 
(0 4T24~T29) , tB^iST- 1 5©SJEb-< 
;His tB^M--^7rl Is tB?VW77 1 2, LtJ^'W 
7r 1 3©^?iJ-&£ig'f >t— V>Xl±, L6=R2CJ; 

oassna d4T25~T30) „ 

[0 0 5 8] ftl:, ^Wlal8&ta*e9 (f ) # r o-J 
(14T28) s iMfelftiftJIfn®K3 2 4, }* 
ffe^I«Sfa[lS§3 2 5 s ^«t(> - *{fe^IraaffilIIS§3 2 6 

rn— j T-$>») (14T 2 9~T 3 4) , BMW? I 5 

©mffiu-^^tts ihij^^yTi is m*^y77i 

2s B^-y7rl3CPM'f/'t;-^li, L 
5 = (R 1 *R 2) / (R1+R2) «t <9 ^^$tl5> 

(0 4 T 3 0 ~0 5 T 3 5 ) „ 

[0 0 5 9] #JI](B]S§tB*><i^ (f ) A* r ^ 

j s ^HDHSShBtXl^ (f/2) *s O^j N ^[5] 
S§tB7j{l^ (f/4) A 5 r D -j tc&&£: (05 T 3 

3) s mmttimmmmffiz 2 4, mi&&)$mmmm&3 2 

5 s 43£Vtlfl&W»JlWI3l&3 2 6*'f,ffi$Wiflt 
•^fi^etis r o-j s r a-j s r 'WjTS>0 (05 
T 3 4~T 3 9) s tbTJisB? 1 SWSttU^Kis fcB*> 
«^77l Is tB*7M>y7 7 1 2 s &Jj>*v 77 1 3© 
&?iJ£fi)U >f — yVTsfcfcs L 4=R3lCiO^$n 
i> (0 5T35-T4O) o 

[0 0 6 0] ft£s affiHaH&fcfct*©^ (f) A s ro-j 

iztezt (15T38) s }mmjmmmms3 24, i 
fbfitjtftifniigg 3 2 5 s t5&vmi&mmmmm83 2 6 
*»e>©»jwe^tt, *ii-etix r /Wjs r D -j . 

OW j (05 T 3 9~T 4 4) % ttSTjiss? 1 5 

©«JEb-sjK±s tB^M*'y7rl Is fcB;*7/W77l 
2s t!i7J/W7r 1 3©3fe?iJ^fi£l' Vt-y>^(is L 
3= (R3*R1) / (R3+R1) tiDft^ShS 

(05 T 4 0~T 4 5) „ 



[0 0 6 1] ifeCs #JS|5]B§tB*»<I^ (f ) A* r n 
-f j s #jai!S&ffi7je^ (f/2) A s r D -j iztjiZt 

(05 t 4 3) s w(tu^iftsiaiH]s&3 2 4s m<mmm 

W08S3 2 5s *5,fctrt#{fefl<JMJIfni§]»3 2 6A>e>©#J 

wft^-tts -en-ens r D — j , r A ^j , r,^j t- 

&»> (0 5T44-T49) , tB^JS? 1 5©1EL"< 
;His tB*/W77l Is tB77>W77l2s ttWj-Hy 
77 1 SCae^iJ^fiK-Of— ^">7.tts L2 = (R2* 
R3) / (R2 + R3) K<fc D^^fiaS (0 5 T 4 5 
~T 5 0) . 

[0 0 6 2] tfslCs #/31]8&iB*>«^ ( f ) A s r D -j 
IzteZt (05T4 8) s mUk6ftMmW®i&3 2 4, }# 
f&fl^IraSfailSS 3 2 5 s *3<fcVl#ffe6<Ji&31fnla]S&3 2 6 

A^©$iJfflifl^tts ^en^ns j , r,wj , 
owj -fsfeu (05 t 4 9~) s \&t>m=?-i 5©SE 

b^;His tB^M-y 77 1 Is tB^W 7 7 1 2* ffi*/ 
>W 7 7 1 3 CDft5>J-&JE«-r >tT— ^>7.{is Ll = (R 
1 *R 2 *R 3) / (R1*R2+R2*R3+R3* 
Rl) ICtO^^tvS (05T5O~) o 

[0063] LKL2<L3<L4<L5<L6<L 
7 triads -f >tT— y>XftR 1 s R2s R3A S 
iS^^ns tB*;Jg? l 5©i6ftJ(i04s §5t^tJ;5 
CteS (0 4 s i5 0tiT-it) o 

[0 0 6 4] tfslCs -f >f-^">7s=3 > hD-;U0S&2 

o.C'f >tr-^>^mfiig? 2 o i ^©msui^* 5 . 

^•s SiffJtt 0 2 ~ 0 5 © &M.X- jji £ ixtz «t -5 K *t S . 
[0 0 6 5] 02(C^OTs -f >f-^>xa> hD- 
;Hs]ES2 0©tB7J«±s T-'-^tBTJ^^S 0 2A^e>©^- 
yfl^lC^/ciLTs 02 T 1 9^T-{«ts ON-f j T-ifc 
f)s tB^jJw^ 1 5©iSJBS:i*s*S-&fi£'f >tr— ^>7s{it 
(is L0 = (R1*R2*R3*R4) / (R2*R3 
*R4+R3*R4*R1+R4*R1*R2+R1* 
R 2 *R 3 ) X-h&° 

[0 0 6 6] 04tc4bH>Ts -f >tr— ^*>7s.a> ha — 
;u0£§2 0©tB^;iis t 1 — ^iB^jig^ 3 0 2 A^©^— 
^fS^lC^S&bTs 02T19A^s r M-fjtfe9s 
tB73iS? 1 5©«ff££ifc«>S^iR-r > t;-^->7sfSlis 
Ll~L7tts R4CD»»ftSI*fctti:«t«. UfcA^o 
Ts .^Ml©«t-5tc«:S. 

[0 0 6 7] *«©»^Ctt % tB^Sg? 1 5 ©8H&©« 

-^-r^o sts .^©Ji^tctts tB^Jg^i 5mt(om 

*iA s ^§<s 7'(X©f^&S(7{s:<^A\ ?i»*^A s 

[0068] -f > tr-y 2 o i ommm^ 

ZmMmtR? 5 C i: (C J; t) s ->7,^ A tcjg Ufcffiffl a j t- 

[0 0 6 9] jjstc nsfitwto^-riftw-r*. fcfc* 

tt\ R 1 = 7 0 A] s R 2 = 3 5 [tI—A] , R 



(8) 
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3 = 17. 5 M--A] . R 4 = 7 . 17 [*-A] , 
IftJBiSttil 6©-f >bT-y>^RT=2 0 A] , 

»SB«E1 7©«{4VTT= 1 . 5 fc-T* 
fc, L0 = 7. 2 7 [#* — A] , L 1 = 1 0 [ah— 
A] > L 2 = 1 1 . 6 7 [*-A] > L 3 = 1 4 
A], L4 = 1 7. 5 [*-A] , L5 = 2 3. 3 3 
[*— A] , L 6 = 3 5 A] , L 7 = 7 0 [tf — 

A] 

[0 0 7 0] Ut#ot, ffi^^^l 5<D«(fttt, VT 
T* (1^5U >t?-^>>0 / (RT+ (^jflU >fcT- 
) T-ftHSn, *ft**U V0=VTT*L0 
/(RT + LO) = 1. 5 * 7. 2 7/(2 0 + 7. 2 
7) =0. 4 , V1=VTT*L1/ (RT 

+ L1) =1. 5*10/(20+10) = 0. 5 [tf 
, V2=VTT*L2/ (RT + L2) =1. 5 
* 1 1 . 67/(20+11. 67) = 0. 55 
h] N V3=VTT*L3/(RT+L3) =1. 5* 
14/(20+14) = 0.62 N V4 = V 

TT*L4/(RT + L4) = 1 . 5*17. 5/(2 
0 + 1 7. 5) =0. 7 [tfJI/h] , V5=VTT*L 
5/(RT + L5)=l. 5*23. 33/(20 + 2 
3. 3 3) =0. 8 1 LXJlh] s V6=VTT*L6 
/ (RT+L6) =1. 5*35/ (20 + 35) = 
0.9 5 [tf^h] , V7=VTT*L7/ (RT + L 
7)=1. 5*70/(20 + 70)=!. 17 

[0071] L8=is*0»^ctt, maws? 
i5©iii(t mmm&i 7£m-X'&*), 1. 5 [* 

('[0 0 7 2] J£l±HU WA'W77 1 l^ffliJ^.y^T 
13©«tii:, 3ool^Coot»*c;fe^ low 
;i/Eltt2 0, Of-y>Xiiffl^A*«y77 1 4*5 

[0 0 7 3 ] £fc, tz £ it a, U - h g >_KP n 

n^gS 3 0& : If '7 7T-«riL ±*La, ^<0D@p/fT*(£ 

[0 0 7 4 ] 

[0 0 7 5 ] ^<£>*lE£ltt> PLLEIBS. #JI][n]ESS:{£ffi 



[0 0 7 6] $»12©M(t b**3c 
[0 0 7 7] *<JDSSa. 5l*)±* s ?)ji*©feS^T- 

> ^ # a £ ^ & & 1* h x & £ o 

[Ell] *#6W©^JfiCDJB®S^1"^D^^BIT-feS«' 
[0 2] *96W<Dntl&<DMB<D&tt&7Flr* 4 A^* — 

[El 3] ^B^OD^Sfi^ff^^K^^^-r^'Y A^-\>- 

[SI 4] *#6M0)SliiE©^JBOiM^ft^t-*^ A^-^- 

[0 5] *^coHfflgCDffJ!lcr>i!j^S^-r^-f A^-v — 

1 1 111^^7 7 
1 2 ititJ^vyr 

1 3 mfj^yyy 

1 4 -< >tr-y>^«»fflta*/^7.r 
1 5 a**? 

1 6 ^igffiln 

1 7 f?v11E 

2 0 -Y > t:-y>^n > ho- ;i/[g]fiS 

3 0 hD-;nuss 

2 0 1 4>v-p>xm&m* 

3 0 1 T — fXiim? 
3 0 2 ^-^tU^ig^ 

3 1 1 mmmmh^m^ 

3 1 2 3*iJfffl<f^***i§^ 

3 1 3 »jw«^m*«? 

3 2 0 ./^l/X£g£@BS 
3 2 1 P LLH1S& 

322 mm9tEH& 

3 2 3 ^JSIHES 

324 mtmmmmmvi 

3 2 5 J*fteWiftafPllB& 

326 #fbagiianiniRS 

327 m&m? 
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